Human cytomegalovirus (CMV) infection can occur in pregnant women by primary infection or by non-primary infection, namely by either reactivation of the latent virus or reinfection with a different strain 1 . In all cases the mother can transmit the virus to the fetus through the placenta 2, 3 . In the diagnosis of primary CMV infection, the gold standard is maternal seroconversion to CMV-specific antibodies. Currently, women are not routinely screened for CMV before conception or during pregnancy, thus CMV seroconversion is infrequently documented 1 . Lastly, serological diagnosis of non-primary CMV infection is very difficult and very often unreliable since no optimal diagnostic methods are currently available. Today, the fetal compartment can be only stud- 
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Diagnosis of maternal CMV infection
Testing for anti-CMV IgM antibodies is the most widely used and appropriate procedure for screening pregnant women 4 . Anti-CMV IgM antibodies are a good indicator of acute or recent infection, however it is not always correlated with active infection [4] [5] [6] . At the time of recruitment, the patients were in the first or second trimester of pregnancy, except 28 who were in the third trimester (range 6-38 weeks gestation, median 14).
We tested blood, saliva and urine samples obtained from all 194
women and were able to identify five different groups using sero- Moreover, we found high avidity in all cases.
In the third group, advanced diagnosis was able to identify 57 pregnant women with primary CMV infection. Also in this group the screening test was IgM positive or borderline and the IB confirmed this specific IgM-positivity for CMV. IgG-avidity in all 57 samples was low/moderate and in 52 out of 57 patients (91.2%) viral DNA in whole blood, saliva and urine samples was detected.
In particular, we found CMV-DNA in 35 whole blood samples out of 52 (61.4%) and the number of copies ranged from <500 to 8700 copies/mL. Higher rates of positivity were detected in the saliva and urine samples, 75.4% and 64.9%, respectively. The range varied from <500 to a maximum of 44 000 copies/mL of saliva and <500 to 9700 copies/mL of urine. Positive viral detection and viral load in whole blood, saliva and urine were not associated with a greater risk of infection and/or fetal/neonatal injury.
The fourth group included 43 pregnant women with non-primary CMV infection. IB confirmed the positive results for IgM in 40 out of 43 cases; in the remaining three patients we were able to prove the diagnosis of non-primary CMV infection with the detection of viral DNA in urine and saliva. In 43 pregnant women with non-primary CMV infection, we observed a good sensitivity of virological tests in saliva and urine samples (48.8% and 41.9%, respectively) and very low sensitivity in whole blood samples (9.3%). When considering overall virological results, we found viral DNA in body fluids in 65% of patients with non-primary CMV infection. The DNA levels were very low in all body fluids, ranging from <500 to 900 copies/mL in urine and less than 500 copies/mL in both whole blood and saliva.
Finally in the last group, the advanced diagnosis investigation confirmed active CMV infection, however we were not able to 
Interaction between HLA-G expression and CMV infection during pregnancy
In order to improve the identification of i) pregnant women who transmit the virus to their fetus and ii) CMV-infected and compromised fetuses, we studied the expression of soluble isoform of HLA-G (sHLA-G) during CMV infection in maternal blood and amniotic fluid samples.
HLA-G is a non-classical HLA class I antigen characterised by a low allelic polymorphism, compared with the HLA class 21, 22 . The HLA-G antigen is a tolerogenic molecule that acts on cells of both innate and adaptive immunity 23, 24 . Interestingly, HLA-G expression by cytotrophoblasts is down-modulated by CMV infection 25 , while it is upmodulated in peripheral blood cells, with possible functional consequences in pregnancy immuno-regulation 26, 27 .
In this study, sHLA-G levels in serum and amniotic fluid samples were assayed in triplicate as previously reported 28, 29 , using an enzyme-linked immunosorbent assay (ELISA) and the monoclonal antibody MEM-G9 (Exbio), which recognises HLA-G molecules, in b2-microglobulin associated form. The intra-assay coefficient of variation (CV) was 1.4% and the inter-assay CV was 4.0%; the limit of sensitivity was 1.0 ng/mL.
We have an interim analysis of a clinical prospective trial which is enrolling 400 pregnant women suspected at routine CMV testing to have active CMV infection. Here, we report the results obtained from a first cohort of 166 pregnant women. At the moment of serologicalvirological advanced diagnosis, we evaluated sHLA-G levels in 171 serum samples of 55 pregnant women with primary CMV infection, 31 with non-primary, 69 with past infection, and 11 CMV-uninfected.
The median levels of sHLA-G in pregnant women with primary were higher in comparison with non-primary CMV infection (45.16 ng/mL v. 10.58 ng/mL, P = 0.005; Student's t-test). Furthermore, we observed lower median levels of sHLA-G serum between past CMV infected and uninfected women (14.68 ng/mL and 6.71 ng/mL, respectively). When we analysed the levels of sHLA-G in plasma samples from 55 primarily infected pregnant, considering transmitter and non-transmitter mothers, we did not find any statistical correlation (P = 0.72; Student's t-test).
Finally, we analysed 25 amniotic fluid samples collected during amniocentesis (20-21 weeks gestation) 19 from pregnant women with primary CMV infection arising before 14 weeks gestation.
The comparison of the levels of sHLA-G between transmitter and non-transmitter mother was not statistically significant (P = 0.38;
Student's t-test).
The limited sample size does not permit firm conclusions, however our preliminary results suggest that sHLA-G detected in maternal plasma samples might be an additional biomarker of CMV infection that could be considered in combination with currently used serological and virological markers.
Conclusion
The laboratory diagnosis of CMV infection proves to be a reliable tool, provided that pregnant women are checked from the first weeks of gestation. Moreover, the use of advanced serological and virological maternal tests allow clinicians to identify women who are at higher risk of transmitting CMV to their fetus; however, they do not identify the infected fetuses, therefore making it necessary to offer prenatal diagnosis. 
